In vitro growth and osteoblastic differentiation of human bone marrow stromal cells supported by autologous plasma.
Autologous bone marrow stromal cells have been proposed as an adjuvant in the treatment of bone nonunion. This cell therapy requires the establishment of culture conditions that permit the rapid expansion of these cells ex vivo while retaining their potential for further differentiation. Several culture models have been proposed, all of them using fetal calf serum (FCS) as a source of growth factors. This is problematic for subsequent autologous implantation because of possible disease transmission. Here we report the establishment and characterization of a cell culture system in which standard FCS has been replaced by autologous plasma recovered from bone marrow (APM). Short-term cultures of human bone marrow stromal (HBMS) cells grown in mineralizing conditions with APM exhibited a significantly higher number of ALP-positive colonies than those grown with FCS, indicating an enhanced ability of APM to recruit osteoprogenitor cells for culture. Analyses of long-term cultures showed that the use of APM did not affect cell proliferation as cell number at confluence and proliferation rate were similar whether primary cultures had been maintained with APM or FCS. In first-passage cultures, an osteoblastic differentiation was observed in both cases as the cells expressed ALP and formed mineralized bone-like nodules. We noted that the age of donor had a negative effect on the number of osteoprogenitor cells recruited for culture. This effect had an impact on proliferation rate in primary cultures performed with APM, although the cell number obtained after expansion remained independent of age. Our study shows that proliferative capacity and osteoblastic differentiation potential of HBMS cells are maintained when cultured with APM. Thus, this cell culture system could provide a new and safer tool to elaborate an autologous cell therapy designed to enhance osteogenesis.